The current study examined the interactive effects of infant activity level and fear on growth trajectories of behavior problems in early childhood (age 4 to 8 years) using maternal ratings. The sample was drawn from the National Longitudinal Survey of Youth (NLSY) and included children who were between 1 and 11 months in 1986. Findings suggested that boys characterized by high activity level and low levels of fear in infancy escalated in both externalizing and internalizing symptoms. Also, boys characterized by high fear and low activity level increased in internalizing symptoms and these effects seemed to be specific to depression rather than anxiety. Temperament did not predict escalation in externalizing symptomatology for girls, but low levels of fear predicted increases in internalizing symptoms. There was also evidence for a decline in depression specific symptoms for girls characterized by high fear and low activity in infancy. These findings suggest the importance of examining interactive models of temperament risk and considering gender specific pathways to behavior problems.
Reviews of temperament 1 research (see Bates, between temperament and problem behavior. However, an important theme in child devel-1989; Rothbart & Bates, 1998) suggest that temperament prospectively predicts internaliz-opment is the notion that behavior arises, in part, from a complex interplay among multiing and externalizing behavior problems such that early inhibition is more strongly linked to ple temperament characteristics (Campos, Campos, & Barrett, 1989; McBurnett, 1992 ; Rothinternalizing behavior problems, whereas unmanageability is more strongly predictive of bart, 1989a).
There has been some support for the interacexternalizing problems. Negative emotionality seems to prospectively predict both inter-tive effects of temperament on problem behavior. Park, Belsky, Putnam, and Crnic (1997) nalizing and externalizing behavior problems. These conclusions are based primarily on stud-found that positive and negative emotionality assessed in infancy interacted to predict inhibiies that examined additive linear relationships tion at age 3 years in a sample of boys. The most inhibited boys were those characterized
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in infancy. Inhibition appears to be a precursor tive emotionality may indicate temperament 1. We view temperament as constitutionally based indi-risk for internalizing symptoms. Eisenberg and vidual differences that appear early in life, form the colleagues (Eisenberg & Fabes, 1992 ; Eisenbasis for affect and behavior regulation, and are relaberg, Fabes, Guthrie, & Reiser, 2000; Eisen- tively stable across the life span, although modifiable by experience . berg et al., 1996) developed a model of social competence that hypothesizes interactions be-and impulsive behavior; and reward dependence, which is characterized by warmth and tween emotional and behavioral regulation. They found that negative emotionality was re-persistence. These dimensions are typically dichotomized to indicate high and low levels, lated to high levels of problem behavior and low levels of social competence, and this rela-and Cloninger (1987) has proposed that it is important to examine an individual's standing tionship was stronger at low levels of behavioral regulation (a composite of attentional and on each of the three dimensions to best predict psychopathology. His model posits that parego control measures). Rubin, Coplan, Fox, and Calkins (1995) found that children char-ticular combinations of high and low status on the three dimensions produce risk specific to acterized as unsociable and low in emotion regulation were at greater risk for internalizing different forms of psychopathology. Tremblay et al. (1994) used Cloninger's classification behavior problems compared to children characterized as unsociable and good emotional scheme to examine how personality in kindergarten increased risk for delinquency at ages regulators. Those characterized by high sociability and low emotional regulation were at 11 and 13 years among a sample of innercity boys. They found that the proportion of risk for externalizing behavior problems. Colder and colleagues (Colder & Chassin, 1997 ; Colder delinquent boys was highest among those who were characterized in kindergarten by a com-& Stice, 1998) found that impulsivity moderated the effects of emotionality on adolescent bination of high impulsivity (similar to novelty seeking), low in anxiety (similar to harm problem behavior (substance use and delinquency). For example, high levels of anger avoidance), and low in reward dependence.
Another personality constellation characterized were associated with delinquency for impulsive, but not for nonimpulsive, adolescents. In by high impulsivity, high anxiety, and low reward dependence also increased risk for delinsummary, there is some support for the notion that temperament dimensions interact to pre-quency. The authors concluded that their pattern of findings suggested an interaction dict behavior problems. However, Rothbart and Bates (1998) concluded in their review of between impulsivity and anxiety predicting delinquency but that reward dependence might temperament research that more longitudinal studies that test complex models (e.g., modera-have a protective function for some personality constellations. Similarly, Cloninger, Sigvtional models) predicting childhood adjustment are needed. The current article examines the in-ardson, and Bowman (1988) found that boys characterized by both high novelty seeking teractive effect of temperament dimensions assessed in infancy on growth trajectories in in-and low harm avoidance were at increased risk for early alcohol abuse compared to boys ternalizing and externalizing behavior problems assessed at ages 4, 6, and 8 years.
characterized by either high novelty seeking or low harm avoidance considered alone. While there are many different models of temperament, few make predictions about in-Taken together, these studies imply a moderational model in that the effect of one dimenteractive effects between multiple dimensions of temperament on problem behavior. Two sion on adjustment depends on levels of other dimensions. psychobiological models of personality, those of Gray (1987) and Cloninger (1987) , offer a Fowles (1993 Fowles ( , 1994 ) also considers individual differences to be vulnerabilities for a variframework for hypothesizing interaction effects. There is considerable conceptual over-ety of clinical problems, and he has developed a comprehensive model of psychopathology lap between these two models, and both have been applied to developmental psychopathol-which draws heavily from Gray's (1987) model.
According to Fowles (1993) , vulnerability to ogy (e.g., Quay, 1993; Tremblay, Pihl, Vitaro, & Dobkin, 1994) .
psychopathology is influenced by two basic motivational systems, which he labeled the Cloninger's model (1987) includes three dimensions: harm avoidance, which is charac-behavioral activation system (BAS) and the behavioral inhibition system (BIS). The BAS terized by fearfulness and inhibition; novelty seeking, which is characterized by exploratory is thought to be a reward or approach system that responds to positive incentives by activat-such a temperament may initiate negative social interactions (e.g., parent-child conflict) ing behavior. The BIS inhibits behavior in the presence of cues signaling that aversive con-because children with a strong BAS and a weak BIS emit a high frequency of undesirsequences will follow should a response be made, and is associated with fear and anxiety. able behaviors and they have difficulty learning from punishment. From a transactional Vulnerability for different types of psychopathology is thought to be a function of the perspective, these negative interactions are likely to accumulate and escalate over time, relative strength of the BAS and BIS. It is notable that both the Cloninger and Gray models producing increasingly extreme responses from the environment (i.e., discipline practices), include an approach system (novelty seeking and the BAS, respectively) and an inhibition and higher and higher levels of problem behavior, which generalize to a variety of consystem (harm avoidance and the BIS, respectively). Hereafter, we borrow Fowles's termi-texts (i.e., peer relationships). Caspi and Moffit (1995) have proposed such a transactional nology and refer to the approach system as the BAS and the inhibition system as the BIS. model to describe early onset antisocial behavior. In sum, a temperament characterized Rothbart and colleagues have linked these two basic systems to childhood temperament, by a strong BAS and a weak BIS can be considered a vulnerability for escalation of exterand they have suggested that fear functions to inhibit impulsive action in infancy, which in nalizing behavior problems.
In contrast, a weak BAS and a strong BIS turn leads to the development of self-control later in life (Rothbart, 1989b; Rothbart, Ahadi , is likely to be manifested in an inhibited behavioral style and internalizing symptoms. & Evans, 2000) . This suggests that fear (the BIS) may moderate the effects of approach Children with such a temperament constellation are thought to be fearful of potential neg-(the BAS) on behavior problems and that the relative strength of each system are important ative consequences that might follow their behavior, and less sensitive to potential rewards, in predicting the development of under-and overcontrolled behavior (e.g., externalizing making activation of approach behaviors unlikely. The emotional consequence of strong and internalizing behavior problems, respectively).
inhibition and weak activation of approach behaviors is emotional distress (fear, anxiety, A strong or overly active BAS in conjunction with a weak or poorly functioning BIS and dysphoria). Indeed, childhood inhibition increases risk for internalizing problems (Biedmay increase risk for externalizing behavior problems. Children with such a temperament erman et al., 1990; Thomas & Chess, 1977) .
Inhibition may elicit very high levels of constellation are likely to focus on positive incentives at the expense of reflecting on poten-involvement from parents (e.g., overprotectiveness), which may impede development of tial negative consequences, resulting in a behavioral repertoire that is rich in approach effective self-regulation strategies (Cole & Kaslow, 1988) and promote dependency and behaviors or behavioral disinhibition. Moreover, a weak BIS in particular may lead to low self-esteem. As children become more dependent and unable to self-regulate, their difficulties in learning from punishment, which is thought to produce high levels of antisocial parents may become increasingly overinvolved. The accumulation of such interactions behavior (Quay, 1993) . Such a deficit may make a child particularly difficult to socialize. is likely to result in escalation of internalizing symptoms. Kagan (1994) has also hypotheIndeed, Kochanska (1995 Kochanska ( , 1997 has found that children who experience low levels of sized that parental reactions, particularly toward reactive and inhibited children, may unfear (a characteristic of a weak BIS) are less likely to internalize parental values (e.g., com-dermine a child's ability to cope. Indeed, Arcus, Gardner, and Anderson (1992) and ply with parental demands for appropriate behavior). A strong BAS and a weak BIS may Park et al. (1997) found that the effect of infant negative reactivity (fearfulness, irritabilset the stage for socialization experiences that lead to externalizing problems. For example, ity) on later inhibited behavior depended on parental reactions. Negative reactivity was either stability or increases for boys. Perhaps parents are less tolerant of early emerging most strongly associated with later inhibition if parents were responsive and accepting problems in girls and thus are more responsive to their daughters' early temperamental (rather than intrusive and controlling). These findings are consistent with the notion that re-difficultness . Alternatively, girls develop more quickly in several sponsiveness and acceptance impedes the development of necessary coping skills, result-domains, such as verbal skills, which may result in self-regulation and the ability to coming in the development of early negative reactivity into inhibited behavior later in child-municate distress at an earlier age and in decreases in behavior problems in early childhood.
Taken together, theoretical formulations hood . If so, then gender would be expected to moderate the effects according to Fowles (1993) and Cloninger (1987) suggest that temperamental vulnerabil-of temperament on trajectories of problem behavior, such that temperament would have ities for externalizing and internalizing may be a function of the BAS and BIS. This notion stronger effects on problem behavior for boys than for girls. can be recast as a moderational hypothesis, namely that the BIS and BAS will interact to
In sum, the current study examined the interactive effects of activity level and fear on predict behavior problems. Two temperament dimensions that can be linked to the BAS and growth trajectories in externalizing and internalizing behavior problems, and the potential BIS are activity level and fear. A strong BAS may give rise to high activity level, impulsive moderating effects of gender. No previous study has examined complex moderational models approach responses, and a tendency to seek out stimulation, whereas a strong BIS may of temperament risk that are specific to escalation of externalizing and internalizing sympgive rise to inhibited, shy, and withdrawn behavior and to strong emotional reactions (fear) toms using an 8-year prospective design. to potential punishment (Gray, 1987; Rothbart, Derryberry, & Posner, 1994) . In the cur-Method rent study, we predicted that activity level (an indicator of the strength of the BAS) and fear Participants (an indicator of the strength of the BIS) would interact to predict escalation in externalizing The 523 children in this study were drawn from the National Longitudinal Survey of Youth and internalizing behavior problems. Specifically, a temperament characterized by high (NLSY). The original sample of the NLSY included 12,686 men and women who were beactivity level and low fear was expected to predict escalation in externalizing problems, tween the ages of 14 and 22 years when first interviewed in 1979. Annual interviews have whereas low activity level and high fear was expected to predict escalation in internalizing been completed with these respondents up through 1994, with almost 90% of the original problems.
Gender was considered as a potential mod-cohort still retained. Importantly, for the purposes of this research, detailed information erator of the relationship between temperament and escalation in behavior problems. In has also been collected on any children born to the NLSY females since 1979 (for a fuller their review, Keenan and Shaw (1997) concluded that up until age 4 years, there are few description of the NLSY sample, see Baker, Keck, Mott, & Quinlan, 1993) . Thus, the chilgender differences in the rate and severity of problem behavior. However, after age 4 years dren in the current sample were born to mothers who are part of the original NLSY cohort. there seems to be a divergence with girls showing a decrease in problem behavior and
The sample size 523 represents the total number of children in the NLSY who were boys showing either slight increases or stability. Because we began to assess problem be-between the ages of 1 and 11 months in 1986.
The ages were evenly distributed across the havior at age 4 years, we expected to see decreases in problem behavior for girls and range, with a median age of 6 months and with 4 and 9 months representing the 25th and income, F (1, 443) = .01, p = .94. For the analysis of race we combined Asians, Aleutian Is75th percentiles, respectively. These children ("the children of the NLSY") were born to a landers, and Caucasians into a non-Black nonHispanic group, and participants from this large national sample of mothers ("the NLSY") who were between the ages of 21 and 28 group were more likely to drop out of the study as compared to Blacks or Hispanics, (χ 2 years on January 1, 1986. We chose this particular cohort of children for our sample be-(1) = 64.67, p < .01. In sum, there were few differences between those who remained in cause they provided the best fit to the longitudinal goals of the study. Beginning in 1986 the study for all four waves and those who dropped out. Moreover, our data analytic and biennially thereafter, the NLSY mothers have provided detailed information on the in-strategy allowed us to include available data from participants who dropped out. Nonethetellectual and emotional growth of their children. Of interest in the current study, measures less, some caution is warranted in generalizing the findings of the current study because of children's temperament and behavioral problems were included in these assessments. In non-Black non-Hispanic participants were more likely to drop out than Black or Hispanic parthe NLSY, infant temperament information is only available for children under age 1 year ticipants. and behavior problems are assessed for children who are at least 4 years old. Thus, for the children in the current study the mothers Procedures responded to questions regarding their infants' temperamental characteristics in 1986 (when Data have been collected on children born to NLSY mothers beginning with the 1986 surthe children were 1-11 months old) and to behavioral problem questions in 1990 (when vey date. The temperament and behavior measures used in the current study come from the children were 4 years old), 1992 (when the children were 6 years old), and 1994 (when these assessments and are based on maternal reports. Each year, the data were collected by the children were 8 years old).
The study sample was approximately personal interviewers who visited the NLSY mothers in their homes to administer the quesevenly divided between male and female children (47% were female). The racial-ethnic tionnaires. A Spanish version of the interview was used by mothers who preferred a Spanish breakdown of the study sample was 52.3% Caucasian, 24.7% Black, 16.7% Hispanic, translation. The mothers received $20 for themselves, and $5 for a child, for completing the 5.0% Asian, and 1.3% Aleutian Islander. The mean net family income of the children's interviews. The Center for Human Resource Research (CHRR) at The Ohio State Univerfamilies in 1986 was $20,744 with a standard deviation of $16,082. sity managed the NLSY surveys and provided user services. The data collection for the There was some attrition over time. Of the 523 participants, 21 were lost in 1990, 77 NLSY was done by the National Opinion Research Center (NORC) at the University of were lost in 1992, and 4 were lost in 1994. Thus, a total of 102 participants (19.5%) were Chicago. CHRR staff were present at training sessions in which NORC interviewers were lost due to attrition. One advantage of our data analytic strategy (random-effects regres-instructed in the content and administration of the NLSY questionnaires. On several occasions, sion) is that it allowed us to use available data from participants who dropped out. Compari-CHRR personnel have also accompanied interviewers on actual surveys to monitor how sons between participants present at all four waves and those lost due to attrition suggested the interviews were conducted. This collaboration has produced highly valid and reliable no differences in temperament assessed in the 1st year of life, F (1, 518) = .91, p = .34, for data on the life course experiences of a diverse sample of American mothers and chilactivity level and F (1, 513) = 1.03, p = .31, for fear; age in 1986, F (1, 521) = .48, p = dren (Center for Human Resources Research, 1992) . .49; gender, χ 2 (1) = 1.43, p = .23; or family Measures factor loadings of >.40). Accordingly, items were averaged to form activity level and fear Descriptive statistics and correlations for the scales. The fear and activity level scales were measures are presented in Table 1. modestly correlated (see Table 1 ), suggesting that there was a tendency for fearful infants to be active. The internal consistencies of these Temperament. A set of temperament scales was developed for the NLSY based on mea-temperament scales were .66 and .63 for fearfulness and activity level, respectively. sures from a variety of sources, including the Infant Behavior Questionnaire (IBQ, Rothbart, 1981; Baker & Mott, 1989) . Maternal re-Family income. The current analyses used maternal reports of total household income to ports of temperament were taken in 1986. The validity of the IBQ scales are reported else-represent SES. The income variable was considered a potential covariate. where (Rothbart, Derryberry, & Hershey, 2000) . While the IBQ has most commonly been used to assess temperament in infants of Symptomatology. Items assessing externalizing and internalizing symptoms were taken at least 3 months of age, Worobey (1986) found that the IBQ scales converged with a from the Achenbach Child Behavior Checklist (CBCL; Achenbach & Edelbrock, 1981) . The temperament measure for newborns among infants as young as 3 weeks old. Thus, the items have been used extensively and have been linked to a variety of sociodemographic IBQ seems appropriate for assessing temperament among young infants. A reduced num-indicators, including maternal employment (Belsky & Eggebeen, 1991) , child latchkey status ber of IBQ items were used in the NLSY. The large-scale multifaceted nature of the NLSY (Vandell & Ramanan, 1991) , child care utilization (Baydar & Brooks-Gunn, 1991) , teenprecluded administration of the complete instrument. Fear was assessed using three items age parenting (Morrison, Moore, & Meyers, 1992) , and marital disruption (Hawkins & Egand activity level was assessed with three items. Mothers used a 5-point scale (1-5) to gebeen, 1991). More detailed information on the behavior problem items can be found in respond to each item. The age of the infants at the 1986 assessment was unrelated to Baker et al. (1993) .
Parents reported on the frequency with symptomatology and did not moderate the effect of temperament on symptoms in our re-which their child engaged in each behavior using a 3-point scale ranging from 1 (never) gression models (see Results section). Nevertheless, the wide age range in 1986 may have to 3 (often). Ten items taken from the delinquency and aggression subscales of the CBCL adversely impacted our assessment of temperament. The wide age range in 1986 and the (Achenbach & Edelbrock, 1991) were used for the current measure of externalizing sympsmall number of items remain a limitation of the study.
toms (e.g., "child cheats or tells lies," "child argues too much," "child breaks things on The fear items assessed strong emotional reactivity to potentially threatening situations purpose"). Eight items taken from the anxious/depressed and withdrawn subscales of (e.g., when the infant sees a stranger, sees an unfamiliar dog or cat, or visits the doctor or the CBCL (Achenbach & Edelbrock, 1991) were used for the current measure of internalnurse). Activity items assessed general activity level (waving arms, moving around the izing symptoms (e.g., "withdrawn," "worries too much," "feels worthless or inferior"). crib, squirming). Confirmatory factor analysis of these six temperament items supported a Because we were interested in looking at change in symptomatology over time, it was two-factor solution, χ 2 (8, N = 499) = 11.29, p = .18; root mean square error of approxi-important to demonstrate that the factor structure of the internalizing and externalizing mation (RMSEA) = .03; comparative fit index (CFI; Bentler, 1990) = .99. All items loaded scales was similar at each wave of measurement. Confirmatory factor analysis was used significantly (all ps < .01) and substantially on their respective factors (all standardized to test factorial invariance of the externalizing and internalizing scales. To do this we used items were averaged to form externalizing and internalizing scores at each wave. Cronbach's Mplus (Muthén & Muthén, 1998) and simultaneously specified externalizing and internal-alpha reliabilities for the externalizing items were .81, .82, and .84 for the 1990, 1992, and izing latent factors at each wave (six latent factors). Measurement errors were autocorrel-1994 waves, respectively. Corresponding reliabilities for the internalizing items were .71, ated, and the latent factors were freed to correlate with each other. Parameter estimates .74, and .76. As shown in Table 1, for both boys and girls, internalizing and externalizing were constrained hierarchically, and chi-square change statistics were used to compare mod-scores were correlated at each wave, such that high levels of internalizing symptoms were els (Bollen, 1989) . Our initial baseline measurement model made no constraints across associated with high levels of externalizing symptoms. waves. Modification indices greater than 7 (p < .01) were used to identify potential crossBecause a limited number of items were used to assess symptomatology, we examined loading items. Results from the baseline model suggested that one internalizing item their validity. At each wave, parents reported whether or not their children were seeing a ("complains that no one loves him/her") crossloaded on the externalizing factor. This item mental health professional for behavioral or emotional problems. We expected to find that was deleted from the internalizing factor at each wave and the model was rerun. This model children receiving treatment would receive higher internalizing and externalizing scores. adequately fit the data, χ 2 (1, 158, N = 336) = 1779.63, p < .01, RMSEA = .04, CFI = .89. Analyses of variance (ANOVAs) suggested that children receiving treatment were higher Modification indices indicated no cross-loading items, and all items loaded significantly in both externalizing and internalizing symptoms in 1992, F (1, 389) = 17.64 and 14.51, (p < .01) and substantially (all standardized factor loadings greater than .32) on their re-respectively, both ps < .01, and in 1994, F (1, 394) = 35.86 and 25.79, respectively, both spective factors. The factor loadings were then constrained to be equal across time. This ps < .01, but not in 1990, F (1, 381) = 3.56 and 1.26, respectively, both ps > .05. The model resulted in a nonsignificant increase in the model χ 2 (∆χ 2 [30, N = 336] = 38.3, p = means and standard error bars for these comparisons are presented in Figure 1 . The small .14). In the next model, factor variances were constrained to be equal over time. This model number of children receiving treatment in 1990 (N = 9) likely accounts for the lack relaresulted in a significant decrement in model fit, ∆χ 2 (4, N = 336) = 22.69, p < .01. Exami-tionship between treatment and symptomatology in this wave. Overall, our externalizing nation of the variances suggested that they increased over time for both externalizing and and internalizing scales demonstrate adequate construct validity, factorial invariance, and criinternalizing symptoms. Our final model included 10 externalizing and 7 internalizing terion validity. items with factor loadings that were invariant over time, χ 2 (1, 188, N = 336) = 1817.93, p Results < .01, RMSEA = .04, CFI = .88.
2 Accordingly, We used random-effects regression models estimated in Proc Mixed in SAS (Littell, Milliken, 2. The behavior problem items were skewed, which can Stroup, & Wolfinger, 1996) to test our hypotheaffect significance tests (Bollen, 1989) . To examine the ses. Random-effects regression is well suited impact of nonnormality, our measurement model was for the current study because it takes into acreestimated using the Satorra-Bentler method of esticount the nested structure of the data (repeated mation, a method that is more robust to nonnormality than maximum likelihood (Satorra & Bentler, 1988 trajectories, and easily accommodates tests of years was coded 0.
3 Thus, the intercept is interpreted as levels of the outcome at age 4 years. interaction terms. Moreover, this approach accommodates missing repeated measures data (see Bryk & Raudenbush, 1992, or Hedeker & 3. With three repeated measures there are nine pieces of observed information (three means, three variances, We estimated a sequence of models for ex-cance conditioning on high (one Standard Deviation above the sample mean) and low (one ternalizing and internalizing symptoms. First, we tested for potential covariates. 4 There was Standard Deviation below the mean) levels of the temperament variable. Fear, activity level, significant variability in the age at which temperament was assessed, which may have af-age, and family income were centered to eliminate nonessential collinearity (Aiken & West, fected how the temperament variables influenced change in symptomatology. Moreover, 1991) . Based on our hypotheses, we expected to find a significant four-way interaction term previous research has suggested that socioeconomic status is related to childhood behav-predicting both outcomes. Specifically, the most rapid escalation in externalizing symptoms ior problems (e.g., McLoyd, 1990) . Accordingly, we ran preliminary regression models was expected for boys characterized by high activity level and low fear, and the most rapid and tested potential interactions between family income and temperament, and between age escalation in internalizing symptoms was expected for boys characterized by low activity in 1986 (in months) and temperament. If a significant interaction or first-order effect was level and high fear. found, we included it as a covariate in subsequent analyses. Second, we considered whether Externalizing symptoms symptoms changed over time and whether boys and girls differed in their rates of In preliminary regression analysis the firstorder effect of family income was significant, change. This was evaluated by estimating a model that included intercept and time as ran-β = −.04, t (1, 306) = −3.52, p < .01. However, none of the interactions with family income dom effects, sex as a fixed effect, and the interaction between sex and time. Finally, we were significant (all ps > .05). Low family income was associated with externalizing symptested the main hypotheses. That is, we hypothesized that rate of change in symptoms toms at age 4 years. The first-order effect of age and all interactions with age were nonsigwould depend on the interaction between activity level and fear and that this interactive nificant (all ps > .05). Thus, family income was included as a covariate in subsequent reeffect would vary by sex. Thus, we tested the four-way Activity Level × Fear × Time × Sex gression models and age was not considered further. Next, we examined whether boys and interaction term. If the four-way interaction was significant, separate models were run for girls differed in their growth trajectories of externalizing symptoms. Regression results boys and girls to interpret the nature of the interaction. We probed significant interactions showed that the Time × Sex interaction term was significant, β = −.06, t (1, 361) = −3.63, as recommended by Aiken and West (1991) . When time interacted with temperament, the p < .01. Separate models were run for boys and girls (see Model 1 of Table 2 ) to interpret simple slopes of time were tested for signifithis interaction. The effect of time suggested a significant decrease in externalizing behavior problems for girls, β = −.06, t (1, 160) = −4.25, 4. Because our hypotheses included gender differences p < .01, and stability for boys, β = .01, t (1, on how temperament influenced growth trajectories of symptoms, it was important to examine gender differ-185 = .81), p = .42.
ences on temperament and the covariates (age and Finally, we considered the effects of family income). Preliminary analyses showed that mother-reported temperament. The four-way boys and girls did not significantly differ on the activActivity Level × Fear × Time × Sex interacity level, t (518) = .19, p = .85, fear, t (513) = −1.75, tion term was significant, β = .05, t (1, 306) = p = .08, age, t (521) = −.73, p = .26, or family income variables, t (443) = .75, p = .46). The means and stan-2.40, p = .02. Separate models were run for dard deviations for these variables are presented in boys and girls. For boys, the three-way Activ- Table 1 . Thus, potential gender differences in how ity Level × Fear × Time interaction term was temperament variables predict growth trajectories of significant (see Model 2 in Table 2 ). The simexternalizing and internalizing symptoms could not be ple slopes of time are plotted in Figure 2. attributed to initial differences on temperament variables or covariates.
There was a increase in externalizing symp- Note: Our data analytic strategy allowed us to include cases with missing data on the repeated measures of symptoms. However, some cases were excluded because they were missing on the predictor variables. The majority of these cases (78 out of 86) were excluded because of missing data on the family income variable. When family income was removed from the models and the 78 cases were included, the pattern of findings did not change.
toms, β = .08, t (1, 181) = 3.02, p < .01, for crease in externalizing symptoms for girls did not depend on temperament. The only signifiboys characterized in infancy by low fear and high activity level. The effects of time for the cant effect of temperament was the first-order effect of fear, which was positively associated three other combinations of fear and activity level were nonsignificant, ts (1, 181) = 1.12, with externalizing behaviors at age 4 years (see Figure 3) . −.16, −1.17, all ps > .25). All of the first-order effects of temperament were nonsignificant, suggesting that temperament by itself did not Internalizing behavior problems influence levels of externalizing behavior problems at age 4 years for boys.
Preliminary regression analysis suggested that the first-order effect of age and interaction For girls the three-way Activity Level × Fear × Time interaction term was nonsignifi-terms with age were all nonsignificant (all ps > .05). With regard to family income, there cant (see Model 2 of Table 2 ). Moreover, none of the Temperament × Time interaction was a significant Time × Fear × Family Income interaction, and so this three-way interterms were significant, suggesting that the de- action term, all possible two-ways, and the results showed that the Sex × Time interaction was nonsignificant (see Model 1 of Table 3 ), first-order effect of family income were included as covariates in our temperament suggesting that change in internalizing symptoms was similar for boys and girls. The firstmodel. We also included the first-order effect of family income when we tested the time ef-order effect of time suggested that both boys and girls increased in internalizing symptoms fect for internalizing symptoms. Regression Figure 3 . Trajectories of (A) externalizing and (B) internalizing symptoms for girls characterized by low and high levels of fear in infancy: (A) (-) high fear and (---) low fear; (B) (-) high fear and high activity, ( . . . ) low fear and high activity, (---) high fear and low activity, and (-. . -) low fear and low activity. Note: Our data analytic strategy allowed us to include cases with missing data on the repeated measures of symptoms. However, some cases were excluded because they were missing on the predictor variables. The majority of these cases (78 out of 86) were excluded because of missing data on the family income variable. When family income was removed from the models and the 78 cases were included, the pattern of findings did not change.
from age 4 to 8 years. Despite the lack of gen-showed an escalation in internalizing symptoms, boys characterized by low fear and high der effect on change in internalizing behavior problems, it was possible that mother-reported activity level, β = .08, t (1, 180) = 3.11, p < .01, and boys characterized by high fear and temperament might influence internalizing symptoms differently for boys and girls. Thus, low activity level, β = .06, t (1, 180) = 2.23, p < .05. There was no significant change in inour next step was to test the hypothesized four-way interaction, and the Activity Level × ternalizing symptoms at high fear and high activity or at low fear and low activity, β = −.02, Fear × Sex × Time interaction term was significant, β = .05, t (1, 305) = 2.93, p < .01. .02, ts (1, 180) = −.81, 1.06, both ps > .28.
We did not expect boys characterized by Separate models were run for boys and girls to interpret the nature of this interaction. low fear and high activity level to exhibit escalation in internalizing symptoms. For boys, For boys, the three-way Activity Level × Fear × Time interaction term was significant this temperament constellation seemed to be a risk factor for escalation in both externalizing (see Model 2 of Table 3 ). The regression equation was restructured, and the simple and internalizing symptoms. One possibility is that internalizing symptoms are secondary slopes were plotted in Figure 2 . Two groups to externalizing symptoms for this group of and those characterized by high fear and low activity experienced escalation in depressive boys. That is, boys characterized by low fear and high activity are at risk for externalizing symptoms in early childhood. Thus, the effects of mother-reported infant temperament symptoms, and as externalizing problems increase they are likely to receive frequent neg-on internalizing symptoms seem to be specific to depressive symptomatology for boys. ative feedback from the environment, which may result in increasingly high levels of interWe also output subject-specific, modelimplied slope and intercept estimates from nalizing symptoms such as depressed mood (Patterson & Capaldi, 1990) . If so, then boys our externalizing and depression regression models for boys characterized by low fear and characterized by low fear and high activity level may be at increased risk for depression, high activity in infancy (N = 76). The intercepts from these models represent initial levrather than general internalizing symptoms.
To examine this possibility, we divided our els of symptoms at age 4 years, and the slopes represent rate of change for each outcome for internalizing measure into two dimensionsanxiety and depression. Factor analysis sug-each subject. Our post hoc interpretation of our temperament models was that externalizgested that two of the original seven internalizing items were not good specific indicators ing symptoms precede depressive symptoms for boys characterized by low fear and high of either construct. These items were removed from the analysis (i.e., "withdrawn" and "cries activity level. If so, then we would expect the externalizing intercept to correlate with the a lot" cross-loaded on both the anxiety and depression factor). Of the remaining 5 items, depression slope and the depression intercept to be unrelated to externalizing slope for this factor analysis suggested that two were good indicators of depression ("unhappy/sad" and subgroup of boys. Results supported these expectations. Initial levels of externalizing "feels worthless/inferior") and three were good indicators anxiety ("anxious," "worries too symptoms at age 4 years were significantly associated with rates of change in depressive much," and "high strung/tense/nervous"). As before, we specified a longitudinal measure-symptoms (r = .61, p < .01), whereas initial levels of depressive symptoms were unrelated ment model and constrained factor loadings to be equal over time. The nested model sug-to rates of change in externalizing symptoms (r = .04, p = .76). Thus, high levels of extergested that the factor loadings were equivalent over time, ∆χ 2 (6) = 5.51, p = .76. The final nalizing symptoms at age 4 years were associated with escalation in depressive symptoms constrained model fit the data well, χ 2 (66) = 76.69, p = .17, CFI = .99, RMSEA = .02. The from age 4 to 8 years, whereas depressive symptoms at age 4 years were unrelated to esfactor loadings were all significant (p < .01) and substantial (standardized loadings greater calation in externalizing symptoms. These findings support the notion that depressive sympthan .50). Items were averaged to form anxiety and depression scale scores. The anxiety toms are secondary to externalizing symptoms for boys characterized by low fear and high and depression scales were strongly positively correlated (rs ranged from .48 to .57, all ps < activity level in infancy.
With regard to internalizing symptoms for .01), thus there was substantial overlap between these two variables.
girls, the effects of temperament were weaker than for boys (see Model 2 of Table 3 ). The We ran separate random effects regression models for anxiety and depression for boys. three-way Time × Activity Level × Fear interaction term was marginally significant. We All interactions involving temperament and time predicting anxiety were nonsignficant probed this interaction for descriptive purposes. The simple slopes for time are pre-(all ps > .10). However, the three-way Activity × Fear × Time interaction predicted de-sented in Figure 3 . Internalizing symptoms increased for girls who were characterized in pressive symptoms, t (1, 162) = −2.83, p < .01. When probed, the nature of the interaction infancy by low fear and low activity, β = .07, t (1, 151) = 2.43, p < .05, and there was a marsupported our previous findings, that boys characterized by low fear and high activity ginal increase for girls characterized by low fear and high activity level, β = .05, t (1, 151) = gender. Specifically, we tested whether fear and activity level operated interactively to in-1.84, p = .07. At high levels of fear and low levels of activity, internalizing symptoms were crease risk for escalation in both externalizing and internalizing symptoms through early childstable over time, β = .02, t (1, 151) = .87, p = .39. There was a significant decrease in inter-hood using maternal reports. Findings suggested that from age 4 to 8 years externalizing sympnalizing symptoms at high levels of fear and low levels of activity, β = −.06, t (1, 151) = toms were stable for males and declined for females, whereas internalizing symptoms in-2.19, p < .05, and it is notable that internalizing symptoms at age 4 years were highest at creased for both males and females. In their review of girls' early childhood problem behigh fear and low activity.
These findings were not expected. We hy-haviors, Keenan and Shaw (1997) concluded that at about age 4 years, a divergence in bepothesized that a temperament characterized in infancy by low activity and high fear would havior problems across gender occurs, with females showing decreases and males showpredict escalations in internalizing symptoms. Rather, this temperament constellation pre-ing either stability or increases in problem behavior. Our findings support this conclusion, dicted a decrease in internalizing symptoms. Moreover, girls characterized by low fear in but only for externalizing behavior problems.
Moreover, in the current study the trajectories infancy escalated in internalizing symptoms, regardless of activity level.
for both internalizing and externalizing symptoms were moderated by temperament. As for boys, we ran separate analyses for our anxiety and depression scores to clarify these unexpected findings. The three-way Externalizing symptomatology Time × Activity Level × Fear interaction term significantly predicted depression, β = .05, With regard to temperament risk for externalizing problems, we found important gender dift (1, 142) = 2.49, p < .05. The simple slopes of time revealed the same pattern as that ferences which were consistent with our hypotheses. Low levels of fear and high activity found for internalizing symptoms with the exception that the simple slope at low fear and level in infancy reported by mothers predicted increases in externalizing symptoms, but this high activity was nonsignificant for depression, β = .05, t (1, 142) = 1.26, p = .20. The was true only for boys. These infant characteristics may represent the constitutional basis model predicting anxiety suggested only one significant interaction term, Time × Fear, β = for a tendency to focus on positive incentives at the expense of reflecting on potential nega-−.06, t (1, 144) = −2.42, p < .05. Simple slope analysis suggested that anxiety symptoms in-tive consequences, resulting in behavioral disinhibition. This is compatible with Patterson creased at low levels of infant fear, β = .10, t (1, 337) = 3.19, p < .01, and were stable at and Newman's (1993) model of disinhibition which posits that a narrow focus on positive high levels of infant fear, β = −.01, t (1, 152) = −.20, p = .84. In sum, internalizing symptoms incentives and lack of reflectivity on negative consequences are central to disinhibitory beincreased for girls who were characterized in infancy by low levels of fear, and this seemed havior. In addition, Quay (1993) has argued that low levels of fear are thought to produce to be a stronger effect for anxiety than for depression. Moreover, girls characterized by high difficulty in learning from punishment and high levels of undesirable behaviors. Thus, levels of fear and low levels of activity in infancy declined in their depressive symptoms low levels of fear in infancy may presage difficulties in socialization. Consistent with this from age 4 to 8 years.
notion, Kochanska (1995 Kochanska ( , 1997 found that children who experience low levels of fear are Discussion unlikely to comply with parental demands, and concluded that the absence of fear arousal The goal of the current article was to examine temperament risk for escalation in problem to actual or even potential wrongdoing leads children to be unresponsive to discipline. behavior, and the potential moderating role of Thus, infants who are active and low in fear Jacklin, 1984). Thus, boys who show early signs of being difficult to manage because of may develop a disinhibited behavioral style and may be resistant to future socialization ef-high activity level and low fear may require intensive parental attention as they mature to forts, which likely increases risk for frequent negative social interactions. When these nega-help them learn how to regulate their behavior. When parents are unresponsive to early tive interactions accumulate over time, extreme environmental responses may emerge (e.g., difficulties, behavior may worsen, creating frequent negative parent-child interactions harsh discipline) along with escalation in externalizing problem behavior. Caspi and Mof-and escalation of problem behavior in early childhood. Girls with a similar temperament fit (1995) have proposed such a transactional model to describe early onset of antisocial be-constellation may not be at increased risk for problem behavior because parents may be havior. This is also compatible with a social interactional model of antisocial behavior more responsive to their daughter's early difficult behavior. In fact, low tolerance for ex- (Patterson, Reid, & Dishion, 1992) .
There was no evidence to suggest that ac-ternalizing problems may account for the decreasing trend in externalizing problems for tivity level and fear in infancy assessed using maternal reports increased risk for escalation girls found in the current study. Studies examining how temperament interacts with parentin externalizing symptoms for girls. Thus, temperament predicted escalation in external-ing to predict behavior problems suggest that parenting is indeed an important factor to conizing symptoms for boys only. Other studies have also found that early individual differ-sider when examining temperament risk. For example, child temperaments characterized by ences are more strongly predictive of early behavior problems for boys. For example, emotional and behavioral dysregulation in the context of low levels of parental control pre- Martin (1981) found that early maternal responsiveness, infant attention seeking, and the dict high levels of problem behavior (Bates, Pettit, Dodge, & Ridge, 1998; Colder, Lochinteraction between the two variables predicted noncompliance at 22 months and coer-man, & Wells, 1997), and this may be particularly true of boys. cive behavior at 42 months. Maternal unresponsiveness and high levels of infant attention
Mother-reported infant temperament may also be unrelated to escalation in externalizing seeking, and an unresponsive mother in conjunction with a demanding infant, predicted behavior problems for girls because they mature more quickly than boys. Rothbart, Ahadi, later behavior problems, but this was true only for boys. Shaw, Keenan, and Vondra (1994) and Evans (2000) note that willful regulation of attention and behavior (effortful control) reported similar findings, although their moderational effects were somewhat weaker. These plays an important role in the development of social competence. They speculated that parfindings in conjunction with the current findings suggest a gender-specific pathway to early ents may shift expectations when their children are between 3 and 5 years old, and rely escalation of externalizing problem behavior. found that diffi-more heavily on their children's ability to exert voluntary effortful self-regulation. It apcult temperament (fussiness and unmanageability) was negatively associated with aggres-pears that during this developmental period, externalizing behavior trajectories begin to dision assessed at 18 months, but this was only true for girls. They argued that externalizing be-verge for boys and girls, and Kochanska, Murray, and Harlan (2000) found that effortful haviors are culturally less acceptable for girls, and therefore mothers may be less tolerant of control develops more quickly for girls. Similarly, Keenan and Shaw (1997) reviewed a early signs of problem behavior (e.g., difficult temperament) in their daughters, resulting in large body of research and concluded that, compared to boys, girls develop language, empathy, increased responsiveness and subsequent decreases in aggression. Indeed, mothers seem to and prosocial skills earlier and they are less reactive to stress. It is possible that advanced be more responsive to their daughters' early difficult behavior (e.g., Maccoby, Snow, & biological, language, and socioemotional de-velopment (including effort control) buffers creases in internalizing symptoms. Post hoc analyses suggested that this was true for dethe effects of temperament on escalation in externalizing problem behavior for girls in pressive, but not for anxiety, symptoms. Such a temperament constellation may represent early childhood. Because boys are slower to develop in these domains, those characterized negative reactivity in response to punishment or potential negative consequences and low by low fear and high activity level are more likely to develop behavior problems and it sensitivity to potential rewards. These characteristics may make future activation of approach may be difficult for these boys to reverse the escalation of behavior problems when they fi-behaviors unlikely. According to Fowles (1994) , the emotional consequence of strong inhibition nally catch up to girls in language, biological, and socioemotional development. It will be (high fear) and weak activation of approach behaviors (low activity level) is emotional distress important for future research to determine exactly why girls characterized by extreme tem-(anxiety and dysphoria). Moreover, boys characterized by high levels of fear and low levperaments do not develop early externalizing behavior problems. If parents are indeed more els of activity in infancy may be at risk for socialization experiences that potentiate their responsive to their daughter's early difficulties, then it might be useful to teach them to temperament into depressive symptoms. One possibility is that parental responses to infant be equally responsive to their son's early difficulties.
temperament may influence the impact of temperament on the development behavior Although changes in externalizing symptoms did not depend on infant temperament problems. Arcus et al. (1992) and Park et al. (1997) found that infant negative reactivity for girls, infant fear predicted average levels of mother-reported externalizing symptoms, (fearfulness and irritability) predicted high levels of inhibition later in childhood in their such that high fear was associated with high levels of mother-reported externalizing symp-sample of boys, and this relationship was particularly strong for those boys whose parents toms for girls. This finding was unexpected. Some researchers have suggested that poor were high in responsiveness and acceptance.
In contrast, high levels of control and intruemotional control is an important risk factor for externalizing problems (e.g., Dodge, 1991) . sive parent behavior seemed to buffer the effects of infant negative reactivity on the deOur findings for girls are consistent with this interpretation. That is, high levels of fear, and velopment of later inhibition. Colder et al. (1997) found that high levels of fear were asperhaps general negative emotionality, may be an important risk factor for the early mani-sociated with childhood depression, particularly for boys whose parents were overinfestation of externalizing symptoms among girls. However, it should be noted that exter-volved. These studies don't speak to how child behavior might influence parental renalizing problems declined over time, even for girls characterized by high levels of fear sponses (and vice versa), but they do suggest that parental responses can shape the impact of in infancy.
early temperament on later behavior. It is possible that high levels of fear and low levels of Internalizing symptomatology activity may elicit very high levels of involvement from parents (e.g., overprotectiveness), In contrast to externalizing symptoms, there did not appear to be any gender differences which may impede development of effective self-regulation strategies (Cole & Kaslow, in how internalizing symptoms changed over time. For both boys and girls, mother-reported 1988) and promote depressive symptoms (e.g., dependency and low self-esteem). internalizing symptoms increased from age 4 to 8 years. However, there were gender differBoys characterized by low levels of fear and high activity level in infancy also showed ences in temperament risk. Consistent with our hypothesis, boys characterized by high increases in mother-reported internalizing symptoms from age 4 to 8 years, but when we sepalevels of fear and low levels of activity in infancy based on maternal reports exhibited in-rated anxiety and depression this was only true for depressive symptoms. This finding was girls. We found that girls characterized by low levels of fear in infancy escalated in interunexpected, but it is consistent with some prior research. It is possible that low fear and nalizing symptoms, and this was true when we separated anxiety and depression outcomes, high activity level in infancy expresses itself as impulsivity later in life, and impulsivity in although the effect was somewhat stronger for anxiety. This effect is contrary to expectachildhood has been linked to depression in adolescence, particularly for boys (e.g., Gjerde tions, and we are somewhat puzzled by it.
One possibility is that girls are socialized to & Block, 1991; Gjerde, Block, & Block, 1988) . Thus, one explanation for the link between low express some internalizing behavior and that girls characterized by low fear in infancy fear and high activity in infancy and increases in depressive symptoms is that depressive were low on mother-reported internalizing symptoms at age 4 years and their internalizsymptoms in early childhood develop as a consequence of poor behavioral control (and ex-ing symptoms increased. It would be important for future research to replicate this findternalizing symptoms) for this group of boys.
We found that low fear and high activity ing, and if it is replicated then further theory development would be warranted to specify level was associated with escalation in both externalizing and depressive symptoms for the potential mechanisms that might account for the link between infant fear and internalizboys. Post hoc analyses suggested that externalizing symptoms precede depressive symp-ing symptoms for girls.
Also contrary to expectations, internalizing toms for boys characterized in infancy by low fear and high activity level. This is consistent symptoms declined for girls characterized in infancy by their mothers as high in fear and with Achenbach, Howell, Quay, and Conners (1991) , who found that internalizing behavior low in activity level. It is notable that the simple slopes suggested high internalizing sympproblems tend to be manifested later in childhood. We proposed that a combination of low toms at age 4 years for this group of girls.
Post hoc analysis suggested that this was true fear and high activity level increases risk for negative social interactions because of poor for depressive symptoms but not for anxiety symptoms. Thus, it is possible that the decline behavioral control. If so, then boys characterized by this temperament may be at risk for in depressive symptoms is a function of regression toward the mean. In sum, the temperreceiving frequent negative feedback about themselves and their behavior as they age. As ament effects on anxiety and depression for girls are complex and unexpected. They reexternalizing symptoms escalate, these children are likely to be increasingly rejected by quire replication and should be interpreted cautiously at this time. their parents, and later by teachers and peers (Dodge, 1983; Gottman, 1983; Patterson, 1986) . The result may be a high ratio of negative to Limitations positive experiences, which has been suggested as an important risk factor for depres-Although the current study made important contributions to temperament risk research, sion (Lewinsohn & Hoberman, 1982) . Thus, boys characterized by low fear and high activ-some of its limitations should be noted. First, our findings are subject to reporter bias beity level in the 1st year of life who also escalate in externalizing problem behavior may be cause we relied solely on parental reports of both temperament and problem behavior. It is at increased risk to experience secondary symptoms of depression and low self-esteem. Pat-important for future studies to replicate the current findings using multiple methods of terson and Capaldi (1990) have articulated a similar social interactional model to account assessment for both constructs. It should be noted that there has been some controversy for boys' depressed mood that is based on coercive processes between parent and child.
about the validity of parent reports of temperament. In a recent review, Rothbart and Bates Our moderational hypothesis regarding temperament risk for internalizing symptoms as (1998) concluded that the evidence to date supports the use of parent-report measures of reported by mothers was weakly supported for temperament. It seems that parents have a val-tivity and distress to inhibited behavior (Calkins et al., 1996) . Some models also identify uable perspective because they see a wide range of their child's behavior. We agree with nonspecific arousal as an important factor in the development of disinhibited behavior (Newthis position and suggest that measures in addition to (not instead of) parent-report mea-man & Wallace, 1993). Conceptualization of activity level as nonspecific arousal is consissures should be incorporated in future studies, including teacher reports or laboratory assess-tent with some of our findings (e.g., high fear and low activity, or low arousal, predicted esments.
Second, we examined how temperament calation in depressive symptoms for boys) but not with other findings (e.g., high fear and assessed in infancy predicted problem behavior in early childhood, and although current low activity, or low arousal, predicted a decline in depression for girls). Thus, other conceptions of temperament acknowledge some stability in temperament, these individual dif-interpretations of our data are possible. Our assessment of internalizing and externalizing ferences are likely to change over time Rothbart & Bates, 1998) . symptoms was also limited, and this was especially true when we separated anxiety and Indeed, some studies have shown modest stability for infant temperament (e.g., Lemery, depression in our post hoc analyses. It would be important for future research to more fully Goldsmith, Klinnert, & Mrazek, 1999; Rothbart, 1986) . The design of the current study assess the inhibition and approach systems and to include more comprehensive assessments of precluded us from examining how the development of temperament may influence trajec-internalizing and externalizing symptoms.
Fourth, gender may interact with temperatories of symptomatology in early childhood. Thus, for example, we found little evidence ment in a variety of ways. Simpson and Stevenson-Hinde (1985) suggested that gender that temperament was linked to trajectories of externalizing symptoms for girls, but different may interact with temperament via genetic or hormonal differences, differences in how othfindings may emerge if temperament were assessed later in childhood. Examining the time-ers treat boys and girls, or a combination of these methods. We elaborated several potenvarying nature of temperament and symptomatology is an important direction for future tial mechanisms, but the current data cannot determine which, if any, are true. It would be research.
Third, we used a limited number of items important for future research to incorporate other nontemperamental variables that might to assess temperament and symptoms. We linked our infant temperament measures to further elucidate these possibilities (e.g., parenting variables, child problem solving and the inhibition and approach systems (Cloninger, 1987; Gray, 1987 ) based on conceptual language abilities).
Fifth, we focused solely on the complexgrounds. However, these systems are comprised of behavioral and affective components ities of temperament effects on problem behavior. As we have suggested throughout this which were not comprehensively assessed. Thus, although our measures of infant fear article, problem behavior has multiple determinants that are probably linked together in and activity likely overlap with the inhibition and approach system, respectively, the limited complex ways (e.g., moderational and mediational mechanisms, and reciprocal processes). number of items suggest that they are not ideal indices of these systems. Moreover, other mod-The fact that temperament predicted relatively subtle increases in problem behavior suggests els of temperament conceptualize fear and activity as measured in the current study some-that temperament should be considered along with variables from other domains to more what differently. For example, activity level as we assessed it in infancy may represent gen-fully understand the etiology of both internalizing and externalizing problems. Of particueral reactivity or nonspecific arousal (e.g., Goldsmith & Rothbart, 1991; Rothbart & Derry-lar importance are potential intervening processes (or mediators) of temperament risk. We berry, 1981), and this view is consistent with findings that have linked both high motor ac-have referred to several potential mediating processes throughout this article, including parThe field of developmental psychopathology recognizes that there are variety of pathent-child interactions, coping, peer relationships, and effortful control. Examining such ways to both externalizing and internalizing problem behavior and that there is considerintervening processes is an important direction for research because without understand-able heterogeneity among individuals who manifest a specific problem. Cicchetti and Rogosch ing the processes that lead early temperament characteristics (e.g., low fear and high activity (1996) summarized these ideas as equifinality (a variety of etiological pathways can lead to level) to be expressed as behavior problems that escalate over time, it will be difficult to the same outcome) and multifinality (the effect of any one factor on an outcome depends develop complete etiological models and effective preventive interventions for problem on a variety of other factors). Our findings are consistent with this notion. For example, with behavior.
regard to temperament risk for boys there seem to be two distinct pathways to internalizing symptoms. Boys characterized by low Conclusions activity level and high fear, and those characterized by high activity level and low fear, In conclusion, the current study assessed the interactive effects of maternal reported fear showed escalation in internalizing symptoms.
Moreover, the effect of one temperament facand activity level assessed in the 1st year of life on growth trajectories in problem behav-tor (e.g., activity level) depended on another (fear), and there seem to be gender-specific ior through middle childhood. The strengths of this study include the long-term longitudi-pathways of risk for both internalizing and externalizing behavior problems. Finally, our nal design, the inclusion of temperament assessed in the 1st year of life, the examination data suggest that problem behavior begins to escalate very early and that the antecedents of of complex temperament interactions, and the examination of gender differences. Moreover, these trajectories are apparent in infancy. This emphasizes the importance of examining etiothe current temperament risk study highlights the central goals of the field of developmental logical models early in development and of using prospective designs. psychopathology.
